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Until the past decade, the treatment of strokes 
was largely expectant; hence, interest in diagnosis 
was limited, since no positive therapeutic ap- 
proach appeared feasible. This situation has 
markedly improved and today it is possible to 
offer real help for properly selected patients. 
There are four major therapeutic approaches: 
anticoagulant therapy, antihypertensive agents, 
surgical procedures and early and comprehensive 
rehabilitation. 


1. ANTICOAGULANT THERAPY 


a) Cerebral Embolism. The use of anticoag- 
ulants in the treatment of cerebral embolism has 
been carefully scrutinized because of: (1) the local 
bleeding frequently encountered in the area of 
an untreated embolism, and (2) certain studies 
suggesting that this bleeding is aggravated when 
animals, in which experimental embolism has 
been produced, are subjected to anticoagulant 
therapy. However, concentration on the local 
lesion alone ignores the equally important fact 
that the mother clot, from which the first embolus 
came, is frequently the source of additional ones, 
Obviously, arresting this train of events is vital. 
Clinical results have shown decreased total death 
rates and interruption of the development of 
further emboli. In the final analysis, the results 
in man must be considered to be of primary sig- 
nificance. The recent analysis by Wells! is per- 
tinent here. Two comparable groups of patients 
who suffered from cerebral emboli were studied. 
Of the 63 episodes occurring in patients who did 
not receive anticoagulants, 16 (25%) resulted in 
death, whereas of the 34 episodes occurring in 
those treated with anticoagulants, only two (6% ) 
resulted in death. Thus the death rate was sig- 
nificantly lower (P = < .05 by Fiske’s table) in 
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+ Part I of this article, concerned with the diagnosis 
of strokes, appeared in the April issue. 
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the treated than in the untreated group. Among 
the 63 episodes in the untreated group, 22 (35% ) 
resulted in severe permanent disability. Of 31 
episodes occurring in the treated group, 13 
(10%) resulted in severe, permanent disability. 
Thus 38 of 63 (60% ) episodes in untreated 
patients resulted in death or permanent dis- 
ability. and 15 of 34 (44%) untreated episodes 
resulted in death or permanent severe dysfunc- 
tion. While the series is small, it confirms the 
earlier preliminary observations we have reported. 


b) Cerebral Thrombosis — Early. A second 
group of patients which has been studied in- 
cludes those who have suffered a stroke due to 
thrombosis. A prime question in this group has 
been whether to use anticoagulants early or wait 
until the early oozing, common in all infarcted 
tissue, has subsided. In order to resolve this 
question, a carefully designed study using ran- 
dom sampling has been developed on the Cornell 
and Columbia services of Bellevue Hospital. Pre- 
liminary figures show the following: Of 303 
patients admitted with cerebral vascular disease, 
104 were found to be suitable for this study. 
Fifty-one were assigned to the group not receiv- 
ing anticoagulants and 53 to the group receiving 
anticoagulants. Fourteen (27.5% ) of the control 
group and nine (17.0% ) of the treated group 
died. The difference was almost entirely ex- 
plained by thromboembolic complications which 
occurred in the control group. No deaths in the 
treated group were due to subsequent thrombo- 
embolic or hemorrhagic complications’. The 
only death from hemorrhage thus far in this 
series occurred in a control patient. 


c) Intermittent Vascular Insufficiency. Milli- 
kan, Siekert and Whisnant reported that of 94 
patients with intermittent insufficiency of the 
basilar-vertebra! system, attacks ceased prompt- 
ly in 90 with the institution of anticoagulant 
therapy. Of 107 patients with irreversible basilar- 
vertebral thrombosis who received anticoagulants, 
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8% died, whereas 31 of the controls, or 589%, 
died. Of 85 patients with intermittent  insufh- 
ciency in the carotid system, 82 stopped having 


attacks when given anticoagulant therapy. Of 31 


patients with actively advancing carotid throm- 
bosis treated with anticoagulants, only 6% pro- 
gressed to hemiplegia, whereas in a control group 
of 17 patients, 35/7 developed hemiplegia.” The 
experience of Fisher‘ and our own group agree 
with these findings. 


Long-Term Treatment with Anticoagulants 


At the New York Hospital-Cornell Medical 
Center, we have been studying a group of 100 
patients, both when receiving and not receiving 


anticoagulants. Some of them have been observed 
_ for more than ten years. These patients have, in 


a sense, acted as their own controls.> Following 
a stroke, during 2842 patient months without 
anticoagulant therapy, there were 229 additional 
thromboembolic complications, of which 67 were 
cerebral. During 2291 patient months with anti- 
coagulant therapy, these same patients developed 
72 thromboembolic complications, of which 16 


were cerebral. In 1311] patient months with 


interrupted therapy, 48 thromboembolic compli- 


cations developed as compared with 15 episodes 


during 957 patient months of continuous therapy. 
Hemorrhagic complications developed in varying 
degrees in 30 patients. Most of these were minor. 
Three fatal cerebral hemorrhages occurred dur- 
ing a period of 2532 patient months of anti- 
coagulant therapy. 


Types of Anticoagulants 


Heparin. There are numerous anticoagulants 
available now. Heparin is the most rapid acting 


and complete anticoagulant. but because it re- 


quires parenteral administration and is expen- 


sive, its use is generally restricted to the induc- 


tion of prompt anticoagulant action in conjunc- 
tion with the employment of coumarin or indane- 
dione derivatives. Today, heparin is most fre- 
quently administered subcutaneously or intra- 


-muscularly in doses of 75-100 mg. every eight 


to 12 hours until the oral anticoagulant (cou- 
marin or indanedione) prolongs the prothrombin 
time to the therapeutic range. There are workers 
who feel that the very prompt action of heparin 
may be disadvantageous in the treatment of cer- 
ebral embolism because hemorrhagic infarction 
may he aggravated. They prefer to delay the 
anticoagulant effect for several days. This ques- 
tion is unresolved at present and requires more 


complete analysis. 


Coumarin Derivatives. After experience with 
practically all forms of anticoagulants during the 
past 20 years, we suggest that each physician 
become familiar with the action of Dicumarol 
as a basic reference drug, after which he may 


select. one or two others if he wishes to broaden 
his anticoagulant spectrum. At present the two 
which seem to be gaining favor because of their 
prolonged and relatively smooth action are: 
Warfarin (Coumadin) sodium, which is usually 
administered in doses of 30-60 mg. (first day), 
15-25 mg. (second day) and 5-10 mg. daily 
thereafter, depending on the prothrombin time. 
This is the only synthetic anticoagulant available 
which can induce effective hypoprothrombinemia, 
when given orally, intravenously, intramuscularly 
or rectally. Other than the oral route, the most 
widely used method for its administration is by 
intramuscular injection in doses of 75 mg." More 
comprehensive use will be required to evaluate 
the merits of its use parenterally as compared 
with heparin. Liquamar is usually adminis- 
tered in doses of 15-18 mg. (first day), 9 mg. 
(second day), and 3-6 mg. daily thereafter, de- 
pending on the prothrombin time. It is widely 
used in Europe under the name of “Marcumar.” 
We have had extensive experience with this and 
have found it to be very satisfactory. Other 
coumarin and phenylindanedione derivatives 
may be used with essentially the same results. 

Vitamin K, provides an added safety factor 
for coumarin and indanedione therapy. A small 
supply should be kept about or close to the per- 
sons of all patients who receive long-term anti- 
coagulant therapy. If considerable bleeding oc- 
curs, 10-20 mg. may be taken while waiting for 
a physician. If the prothrombin time exceeds 50 
seconds (less than 7% activity), 5-10 mg. may 
be taken as a buffer against the excessive anti- 
coagulant action. 


Thrombolytic Enzymes. A new area for ex- 
ploration lies in the use of streptokinase and plas- 
min. When administered by local or intravenous 
injection, these enzymes possess the power to 
dissolve existing thrombi and in the future they 
may occupy a major place in the treatment of 
cerebral thrombosis and embolism. The chief 
factors retarding their widespread use have been 
the difficulty of producing consistently uniform 
batches of the material and the frequent adverse 
reactions, often pyrogenic in nature, with fevers 
reaching 103-105°F. The latter may be con- 
trolled, in part, by the use of ACTH, or large 
doses of salicylates. These enzymes will not be 
ready for general use until these objections can 
be overcome. 


2. ANTIHYPERTENSIVE AGENTS 


The recent developments in the treatment of 
hypertension have significant application in the 
prevention and treatment of strokes. While well- 
controlled studies have not been accomplished 
that prove that the incidence of cerebral hem- 
orrhage has been reduced in patients with hyper- 
tension by the use of the new drugs, it is assumed 
generally that this is logical and true. There- 
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fore, antihypertensive drugs may be indicated in 
this situation, pending more definitive data. Even 
in patients with hypertension, thrombosis is still 
the most common cause of strokes and in this 
combination the decision as to whether to use 
anticoagulants often becomes difficult. 


Most of the fatal cerebral hemorrhages asso- 
ciated with anticoagulant therapy, of which we 
have knowledge, have occurred in patients with 
hypertension. The level of the blood pressure at 
which the increased risk becomes prohibitive is 
still unsettled and it varies from patient to pa- 
tient. Moreover, the risk is affected by additional 
factors such as anger, excitement and injury. 
We have accepted the level of 180 mm. Hg sys- 
tolic and 110 mm. Hg diastolic as the point 
where there is a definite increase in this risk. 
At higher levels the risk, obviously, is greater. 
If, however, the patient is suffering from re- 
current thromboses, a calculated risk may be 
acceptable in order to treat this threatening prob- 
lem. We have kept patients with average blood 
pressures of 230/120, who had suffered from 
three to seven thromboses before anticoagulant 
therapy, on treatment for five years or more 
without subsequent hemorrhage or thrombosis. 
It is considered to be desirable now to lower the 
blood pressure to levels below 180/110 mm. Hg 
before beginning anticoagulant therapy unless 
the indications are urgent. /t should not be for- 
gotten that too sudden or profound a drop in 
blood pressure may result in the thrombosis and 
occlusion of additional cerebral vessels. The kid- 
ney function may also be adversely affected. 
Therefore, caution must be exercised and if the 
patient has had extreme hypertension for some 
years, it is probably wiser not to try to reach 
completely normal levels. No attempt will be 
made to discuss the details of this therapy. The 
judicious use of the Rauwolfia compounds, Apres- 
oline, chlorothiazide and Ansolysen, either sep- 
arately or in combination, will frequently, but by 
no means universally, lead to a satisfactory result. 


Vasodilating Compounds. Although many 
drugs have been advocated, none has been found 
to improve the cerebral blood flow. CO, by 
inhalation will do this. Some physicians have 


attempted to cause this effect by the use of in- 


halations from a tank of 95% O, with 5% CO, 


_ or by having the patient rebreathe, using a paper 


or plastic bag. The effectiveness in increasing 
cerebral blood flow, or the therapeutic value of 
this procedure, is yet to be established. 


3. SURGICAL PROCEDURES 


Stellate ganglion block has proved disappoint- 
ing and largely has been abandoned. Aneurysms 
and arteriovenous anastomoses, when favorably 


situated. can sometimes be successfully attacked 


surgically. The most significant new concept has 
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been advanced by De Bakey,’ Cooley,* and Lyons 
and Galbraith. Emphasizing that some strokes 
are produced by segmental occlusion of the carot- 
id artery, they have reported successful treat- 
ment of these by endarterectomy and by bypass 
procedures, using synthetic grafts. This approach 
is still in the developmental phase and it holds 
promise for a limited number of patients. The 
limitations depend on the fact that frequently 
multiple segmental blocks are present, often in 
inaccessible places; that these arteries often are 
closed for long stretches and are cord-like well 
into the intracranial area; and finally by tech- 
nical problems, many of which are being over- 
come. Surgery for subdural and extrameningeal 
hemorrhage is well established and often life- 
saving. Attempts now are being made to treat 
massive” intracerebral hemorrhage, but at pres- 
ent this is in an experimental stage.’ 


4. EARLY AND COMPREHENSIVE 
REHABILITATION 


Rehabilitation is one of the most valuable ad- 
juncts to the therapy of strokes. In its proper 
frame of reference, it is, however, neither a pre- 
ventive nor a treatment for the fundamental 
cause or mechanism responsible for the stroke. 
Once the damage has occurred, rehabilitation 
should be begun at the earliest possible time. 
The introduction of a positive program within 
the first week may hasten recovery, if by no more 
than raising the patient’s morale. The details of 
speech training, muscular redevelopment, proper 
use of sandbags, footboards and other items of 
this nature are beyond the scope of this paper. 
In our experience, one of the key steps in the 
recovery of these patients has been the creation 
of a will to get well on the part of the patient. 
This can be developed by the cooperative efforts 
of the physician with his ancillary team, the 
family, the employer and the spiritual adviser. 
If the patient becomes convinced that he has 
something worth while to live for, that he can 
markedly improve, perhaps practically to normal, 
and that he will return to an environment which 
will be loving and understanding rather than 
diffident or hostile, he will put forth the effort 
which may well make the difference between suc- 
cess and failure in the rehabilitation program. 


SUMMARY 


Strokes, like myocardial infarctions, are usually 
not separate entities, but represent chapters in 
the natural history of systemic diseases such as 
atherosclerosis, thrombosing or hemorrhagic 
states. Because of the new forms of available 
treatment, the diagnosis of strokes as to type, 
location and extent has now become essential. 
The differential diagnosis has been presented 
quite completely, but the physician must not 
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forget that other lesions, such as tumors and ab- 
scesses, may confuse this picture at times. 

The treatment of strokes due to thrombosis and 
and embolism has been improved markedly by 
the use of anticoagulant and antihypertensive 
drugs. But, as outlined in the body of this paper, 
each case should be selected on the basis of the 
specific indications and the risk of hemorrhage 
should be carefully weighed against the risk of 
further thromboembolism. New surgical indica- 
tions and techniques have been discussed. 

The treatment for spontaneous cerebral hem- 
orrhage is at present unsatisfactory, although it 
is suggested that its incidence in hypertensive 
patients may be reduced by the judicious use of 
antihypertensive drugs. 

Rehabilitation should be regarded as a valu- 
able adjunct to the treatment of strokes “after 
the fact,’ not as a preventive measure or 
treatment of the basic pathological condition. 
The need for developing a long-range motiva- 
tion for the patient as he enters the phase of 
rehabilitation has been emphasized. Rehabilita- 
tion should be started early and continued until 
all possible gains have been achieved. 

InvinG S. Wricut, M.D. 
Professor of Clinical Medicine 
Cornell University Medical College 
New York, New York 
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